ABSTRACT: This paper advances existing knowledge of stakeholder attitudes towards ecosystem-based forest strategies and management practices in marginalized mountain areas of the Ukrainian Carpathians. The principal research question was to analyse the state of affairs regarding multi-functional changes in upland woodlands, as viewed by relevant stakeholders. An ultimate goal was to assist decision-makers in evaluation (e.g. through stakeholder evaluation using the suggested method) and implementation (through stakeholder engagement) of sustainable policy and management decisions. The Q-method, with the sequential application of its correlation and factor analytical tools, was applied to elucidate a range of existing attitudes (e.g. towards the expansion of woodlands under climate change and other drivers) and the spectrum of sustainability (its ecological, economic and social components) to which they relate. Dominant attitudes of representatives of relevant stakeholder groups towards multi-functional changes in forestry in the Carpathian Mountains were revealed and analysed. Key factors influencing the attitudinal diversity were explained. The results improve our understanding of stakeholder priorities and of commonalities and differences in existing attitudes/perceptions, providing some indication of how the diversity of attitudes towards forestry changes (e.g. integration of woodlands in mountain landscapes) could potentially influence sustainable forestry decisions. At times, entirely opposite attitudes (e.g. of the so-called Conservationists and Productivists attitudinal groups) towards forestry practices and key objectives of forestry in the Carpathian uplands were revealed. However, people put strong emphasis on multi-functional forestry offering a range of benefits to people, the environment and the economy.
INTRODUCTION
International, regional and national environmental policies are drivers of changes in European mountains. Globalization processes, technological and economic advances, social innovations, and environmental and climatic changes also influence the development of mountain regions. Specifically, the Paris Agreement -negotiated at the 21st Conference of the parties (COP) of the UNFCCC and adopted onsions, build resilience and decrease vulnerability to the adverse effects of climate change. At the Third Meeting of the Conference of the Parties to the Framework Convention on the Protection and Sustainable Development of the Carpathian Mountains (Bratis lava, 25-27 May 2011), environment ministers and experts from Central and Eastern Europe discussed the drivers and responses to manifold changes affecting the region, and adopted a protocol on sustainable forest management. Identification of areas with high conservation value, and the establishment and better management of an ecological network under Natura 2000 predefined a key policy issue in the Carpathian Mountains, which are considered to be 'a unique natural treasure of great beauty and ecological value, an important reservoir of biodiversity, the headwaters of major rivers, an essential habitat and refuge for many endangered species…' (The Carpathian Convention 2003) .
Ukraine signed the Carpathian Convention accepting the strategy of sustainable development of this region. It foresees that the level of production in forestry and its specialization are to match the natural resource regeneration potential. Additional measures that stipulate the environmental role of forests were added to The Forest Code of Ukraine (2006) . However, adopting the sustainable development considerations in a country in transition to a market economy, such as Ukraine, requires adjustment of the complexity of institutions to the requirements of a market economy (Krott 2008) . It also requires the promotion of involvement of local communities in decision-making and policy implementation (Nijnik et al. 2009a) .
However, 'implementation deficits' (common to young democracies) demonstrate a gap between the formulation of policy goals and their implementation (Krott 2008 , Keeton & Crow 2009 ). These include the following: lack of will of policy actors; a shortage of skilled experts (e.g. trained for tackling climate change challenges); misperceptions of the policy targets, measures and instruments by local stakeholders (Zahvoyska et al. 2014 ); a deficit of resources (especially financial); weak market infrastructure (tenure rights on land and forest resources are not properly ensured and enforced; market failures are common; Nijnik & Oskam 2004; Soloviy et al. 2012) ; and, particularly observed in remote mountain areas, de fi cient democratic institutions and therefore an in complete participation process (Bizikova et al. 2012 , Sarkki et al. 2016 .
In this context, social innovation (www.simra-h2020. eu) is considered to be pivotal. While aiming at improving human wellbeing, it responds to fresh changes in society and to pressing social demands that are traditionally not addressed by existing institutions. Social innovation manifests itself in new institutions, related relationships, networks, interactions and collaborations between people. It promotes the development and uptake of new services and new fields of activity, such as social entrepreneurship and social enterprises (i.e. businesses trading for social purposes within the social economy, which also includes foundations, charities and cooperatives that improve the quality of life of individuals and communities). Examples are communityowned renewable energy inititatives, and social enterprises which help disadvantaged groups gain access to work as well as to healthcare. Social innovation in the Ukrainian Carpathians may also respond to the new structural disadvantages that marginalised rural areas have seen in the frame of rising agglomeration economies resulting from globalisation.
However, boosting social innovations and linked governance mechanisms is difficult in marginalized rural areas. This is particularly challenging in the Ukrainian Carpathians, where the observed deficiency of stakeholder knowledge and capacity in the climatechanged and carbon-constrained world (Elba kidze & Angelstam 2013 , Krynytskyy & Chernyavskyy 2014 is multiplied by 'path dependency' (on the former, i.e. command-and-control economy), and the legacy of 'politonomy' (the nexus between economic agents and politicians) in this country (Nijnik & Oskam 2004) .
Forestry in the Ukrainian Carpathians remains regimented. Practically all forests are publicly owned and managed by the state based on centralized planning at the ministerial level (Soloviy et al. 2012) . However, the presence of 'black' and 'grey' timber markets (i.e. different degrees of tax avoidence in a 'shadow' economy) implies the absence of governance frameworks necessary to warrant sustainable forestry development (Krott 2008) . The detected mismatches between national, regional and local policies, and existing gaps between multi-functional forest policy goals and the state of affairs on the ground, contribute to the challenges (Soloviy 2010) .
Stakeholders in multi-functional forestry are communities of place (e.g. forest owners, users and local people) and wider communities of interest (e.g. governments and authorities, non-governmental organizations). Priorities of these stakeholder groups may substantially differ (Nijnik & Miller 2014) . Further, notions of sustainable provision of ecosystem services become even more subjective when viewed from the perspectives and goals of an individual. Therefore, complexity, multiplicity and at times the uncer-tainty related to simultaneous production of multiple forest ecosystem services to be delivered to their multiple, and at times very diverse, beneficiaries may result in conflicts of stakeholder interests, and it is important to reduce and/or resolve possible conflicts (Vogel & Lowham 2007) .
A way forward could be to use new methods to engage with stakeholders and develop a better understanding of their perspectives of land use changes and their requirements, expectations and aspirations, and the role of woodlands in such perspectives (Prell et al. 2009) . A deeper understanding of stakeholder perceptions is essential (Zahvoyska et al. 2015) . It is needed, for example, for linking forest management practices (including carbon forestry) to biodiversity conservation requirements influencing policy design in forests that are managed for multiple purposes. Stakeholder engagement is becoming an instrument for targeting sustainability in multi-functional forestry where the trade-offs between forest ecosystem services are a matter of concern.
Current literature on stakeholder attitudes to multi-functional mountain forest policy and management is limited (Sarkki et al. 2016 ). However, stakeholder engagement can be considered part of adaptive innovative governance, where decision-making is based on learning from past experiences and where stakeholder evaluation is a basis for capacity building and participatory decision-making (Muñoz-Rojas et al. 2015) . These ideas come close to those of adaptive co-management, which implies learning from past experiences, being flexible to changes, using science to reflect governance, and co-constructing knowledge with stakeholders (Berkes 2009 ). Capacity and trust building, knowledge sharing and learning-by-doing, strengthening of science−society−policy relationships, and boosting social innovation are considered essential in this regard (Funtowicz & Ravetz 1993 , Nijnik & Oskam 2004 ). An improved understanding of stakeholder attitudes and perceptions could be seen as a first step in getting manifold actors engaged in the decision-making.
Thus, our main purpose in this paper is to examine the heterogeneity of stakeholder attitudes towards multi-functional changes in upland woodlands of the Ukrainian Carpathians. We examine the attitudinal diversity concerning the services that forest ecosystems can provide and the trade-offs between these services. We map similarities and divergences in stakeholder attitudes towards ecosystem-based forest policy and management decisions in upland woodlands of the Carpathian region in the belief that this research could be particularly useful in identifying potential conflicts (e.g. caused by differing stakeholder interests) so as to avoid and/or manage them, or for assisting relevant decision-makers with the incorporation of public perceptions into policy design. Considerations around the forest policy and management, decision-making and governance in the region form the key focus of this paper, while we seek to advance the knowledge of ecosystem-based adaptation practices in the Carpathian uplands, as seen through the eyes of people on the ground.
The Methods section briefly presents the Q-method applied. In the Results section, key outputs of quantitative analyses are interpreted as social discourses in order to construct the typologies of experts' perspectives on adaptation policy and practices in the Ukrainian Carpathians. Further, we explain the attitudinal heterogeneity from contextual and personal factors, and proceed with a brief Discussion section. Findings show a broad discourse of stakeholder perspectives. This diversity was identified and examined to help respond to existing challenges, including climate change, with an ultimate aim of devising betterinformed and more sustainable ecosystem-based forest policy and management decisions. Finally, conclusions are drawn to capitalize on the methods used and our key findings.
METHODS
The Q-method is a participatory, systematic and rigorous scientific tool (Stephenson 1963) designed to reveal and examine existing attitudes and perspectives, provide in-depth insights into attitudinal diversity and human preferences, identify the key criteria concerning the issues in question that are important to people, and to explain major factors influencing the heterogeneity of stakeholder attitudes and perspectives (Watts & Stenner 2012) .
The Q-method (Schmolck 2012 ) combines qualitative and quantitative tools (Brown 1996) . It incorporates elements of behavioural studies into action research (Miller et al. 2009 ) and can be viewed as a quantitative method for doing discourse analysis (van Exel & De Graaf 2005) . Unlike the better-known R-method used in surveys, the Qmethod enables researchers to discover similarities and differences across the attitudes and perceptions of individuals (rather than among traits) by sorting the statements.
Statements on the issue in question are derived through a concourse analysis, i.e. from interviews or written narratives, and can comprise discourses and media, encompassing considerations spoken and written (Davies et al. 2005) . Commonly, statements emerge from interviews and communication with stakeholders. However, they can be derived from secondary sources (McKeown & Thomas 2013 , Stevenson 2015 . Then, in order to examine individual opinions on specific issues presented in statements and assess these statements in relation to each other, respondents are asked to sort statements accord ing to the level of agreement/disagreement in a fixed, normally distributed scale, which is commonly used in this type of research (Watts & Stenner 2012) .
The sorting exercise results in Q-sorts. Each Q-sort, which is the formal model of each respondent's attitude to the statements, is then correlated with every other Q-sort, and their inter-correlation matrix is factoranalysed (e.g. using principal component analysis [PCA] and Varimax rotation). This leads to attitudinal clusters (Brown 1996) and to linking these clusters to individual characteristics of respondents . However, the most important outcome is that the identified factors permit the capture of the variety of individual attitudes and permit the structuring of them in such a way that different 'common discourses' emerge (Stevenson 2015) . The resulting factor arrays, i.e. typical Q-sorts, represent the attitudes people have, enabling researchers to describe and im prove their understanding of the attitudinal heterogeneity (Nij nik et al. 2010 , McKeown & Thomas 2013 .
The Q-method allows for a rather simple data set because most of the data derive from how much information is implicit in each participant's Qsort, i.e. the formal model of each individual's understanding of the points of view at issue (Barry & Proops 1999) . The Q-method is useful for examining the areas of consensus and conflict between people, and for specifying, selecting and evaluating policy options . However, it does not allow for the extra polation of results (McKeown & Thomas 2013) .
To better match the research objectives and be time-and resource-efficient, for this study we decided to draw on existing material (i.e. secondary sources). Rigorous and extensive data collection was conducted. Woodlands are an important part of our national heritage and should be preserved whatever the cost The rights of people to enjoy the beauty of treeline areas are more important than making profits from the land I support woodland expansion in treeline areas for multiple purposes Woodlands should be planted if they improve visual beauty of the landscape Shortage of investment is the main challenge in treeline areas Forest where trees are planted very close together is unacceptable for wildlife and should be cut down Woodland expansion in treeline areas to create jobs is more important than protecting nature It should be possible to cut the trees down, if the land is needed for other purposes The currently wooded areas could be made wealthy through clear-cutting
Shortage of investment is the main challenge in treeline areas Planting forests to produce timber should be a policy priority Creation of forest is to be promoted as this provides employment opportunities for remote rural communities Letting wildlife take care of itself should be a principle of forest management Forest management in the uplands should be profitable We should only harvest forests in treeline areas within ecological limits Woodlands are an important part of our natural heritage and should be preserved whatever the cost We should expand woodlands today to make sure that future generations have plenty of timber I support the creation of new woodlands, but any new planting must be in tune with the character of the landscape The rights of people to enjoy the beauty of treeline areas are more important than making profits from the land I support woodland expansion in treeline areas for multiple purposes Public access should be given to all forests For this purpose, we used available research results (e.g. surveys in the form of reports, blogs, etc.) and relevant literature sources, including Ukrainian ones that addressed forest policy and governance, multifunctional forestry, decision-making, and science− society re lationships in particular (Nijnik et al. 2009b , Sarkki & Karjalainen 2012 , Soloviy et al. 2012 , Sarkki et al. 2016 . A set of Q-statements reflecting different sub-elements of the issue in question was designed. The statements (somewhat shortened, with examples in Tables 1 to 5) Planting forests to produce timber should be a policy priority The rights of people to enjoy the beauty of treeline areas are more important than making profits from the land Woodland expansion in treeline areas to create jobs is more important than protecting nature It should be possible to cut the trees down, if the land is needed for other purposes I support woodland expansion in treeline areas for multiple purposes Shortage of investment is the main challenge in treeline areas Letting wildlife take care of itself should be a principle of forest management
Forest where trees are planted very close together is unacceptable for wildlife and should be cut down I support woodland expansion in treeline areas for multiple purposes Shortage of investment is the main challenge in treeline areas The rights of people to enjoy the beauty of treeline areas are more important than making profits from the land Forest management in the uplands should be profitable Woodland expansion in treeline areas to create jobs is more important than protecting nature It should be possible to cut the trees down, if the land is needed for other purposes Shortage of investment is the main challenge in treeline areas Planting forests to produce timber should be a policy priority Letting wildlife take care of itself should be principle of forest management I support government policies of woodland expansion because woodlands improve the landscape and attract tourists The rights of people to enjoy the beauty of treeline areas are more important than making profits from the land identified by van Asselt et al. (2001), with local people representing 'citizens', but only 6 respondents representing 'business people'. We translated the questionnaire into Ukrainian and approached the selected respondents in person, initially explaining the purpose of this research, briefly presenting its method and providing information about this study. Each respondent was asked to distribute the statements across boxes in the score sheet according to his/her agreement/disagreement to each one and his/her assessment of the statements in relation to each other. Respondents therefore ranked statements on the scale ranging from + 4 to −4, where + 4 indicated full agreement and −4 full disagreement with the statement, and 0 indicated a neutral attitude to it (but could also mean 'ambivalent', or 'don't know', depending on the respondent) (Fig. 1) .
The output data were assessed using the sequential application of correlation and factor analyses (i.e. PCA and Varimax rotation). Correlation analysis was used to compare the views among respondents, while PCA was used to categorize correlated expert views under different 'factors' by creating new uncorrelated choice variables that captured the common essence of the individual Q-sorts (Brown 1980 , Brown 1996 , Nijnik et al. 2013 ). This approach ultimately enabled us to identify the prevailing attitudinal typologies and compare the key differen ces and similarities between the identified groups of attitudes.
Additionally, and fully complying with the requirements stipulated by scientific ethics (i.e. without disclosing any personal information), we asked respondents about gender, age, work experience, education, occupation, income level, partnership status and number of children. Finally, we provided an interpretation of the social discourses uncovered by the quantitative analysis, contrasted the value outputs with the above-named socio-economic characteristics of respondents, verified our results with respondents, and communicated the final results to them and a wider audience, i.e. at the SENSFOR meeting of October 2015, through a press release (in Ukrainian) and through this paper.
RESULTS
The modelling outputs received through factor extraction (PCA), Varimax rotation and interpretation demonstrated that 4 factors (with correlations ranging from −0.20 to 0.37) provide the best representation of distinctive types of existing attitude, or discourse. Approximately 50% of respondents are uniquely associated with one of the factors (for which they have their only significant factor loading). However, almost 50% of respondents are mixtures of 2 or more types. The number of factors is, therefore, not totally deterministic -not every individual is a member of only one factor (i.e. attitudinal group). It also means that we have purely loading Qsorts and confounding Q-sorts. However, our 5 factors cumulatively captured 69% of the total variance (i.e. the full meaning and variability within the data). The values of variance (% expl.Var) in the total dataset of individual Q-sorts, as explained by the factors, are 42, 9, 7, 6 and 5, respectively. 
Characterization of the identified attitudinal groups
Based on a series of output tables, the distinguishing statements (playing the principal role in identifying the attitudinal groups) were analysed for each factor to better understand the substance of the prevailing attitudinal groups (Tables 1 to 5 ). All statements concern the Carpathian upland areas, but this context is omitted to save space.
Group 1 respondents (Conservationists) believe that 'woodlands are an important part of the heritage and should be preserved whatever the cost' (derived Q-method value: + 4) with the assurance that 'the rights of people to enjoy the beauty of treeline areas are more important than making profits from the land' (+ 2). These experts support 'woodland expansion for multiple purposes' (+1) ( Table 1) . They reject 'tree-felling in the Carpathian uplands' (−3), especially 'clear-cutting' (-4). These re spondents are not supportive of the 'creation of jobs at the expense of endangering wildlife' (−3) or the 'increase in timber production' (−2). They voted for the 'preservation of woodlands' and seem not to be interested in an increase in 'investment'.
Group 2 respondents (Productivists) believe that 'shortage of investment is the main challenge in treeline areas' (+ 4). They strongly 'support planting trees for timber production' (+ 3) rather than 'woodland expansion for multiple purposes' (−3). They support woodlands expansion 'to provide employment opportunities' (+ 3) and agree that 'forest management should be profitable' (+ 2). They rated 'beauty of landscapes' (−2) and 'planting of more trees for the sake of future generations' (−1) fairly low (Table 2) .
Group 3 respondents (Non-Green Technocrats) experts believe that 'shortage of investment is the main challenge' (+ 2) and that woodlands expansion 'to create jobs is more important than protecting wildlife and nature' (+ 2). These respondents, labelled as NonGreen Tech nocrats, support woodland expansion 'for timber production' (+ 2) but not 'for multiple purposes' (−1) or 'to improve the landscape and attract tourists' to remote areas (−2) (Table 3) .
Group 4 respondents (Challengers) express thoughtprovoking attitudes to forest management in upland areas. They consider that 'planting forests to produce timber should be a policy priority' (+ 4). However, at the same time, they support 'the rights of people to enjoy the beauty of treeline areas, which they consider to be more important than making profits from the land' (+ 3). They are against poorly justified felling 'of trees' (−1), but also against expansion of woodlands 'for multiple purposes' (−2). Through their attitudes, Challengers seem to strive for reaching a balance between managing and using woodlands for timber, in upland woodlands, with their promotion of wider ecosystem services considerations (Table 4) .
Group 5 respondents (Green Protectionists) consider 'that forests where trees are planted very close together are unacceptable for wildlife' (+ 4). They support expansion of woodlands 'for multiple purposes' (+ 2). They also think that shortage of 'investment is the challenge in treeline areas' (+ 2) and suggest 'that rights of people to enjoy the beauty of treeline areas are more important than making profits from the land' (+1). These respondents reject any felling of trees in the Carpathian uplands (−4), as well as the planting of forest either for timber production (−3), or to create jobs (−2). They have no clear opinion of whether profitability in forestry is desirable, or whether or not the wildlife should take care of itself (Table 5) .
Research also identified social-economic background characteristics of respondents across the atti- Table 6 . Social-economic characteristics of respondents across the identified attitudinal groups
Junior and post-doc researchers, male/female, under 30 yr old, with university education, 1 to 5 yr of experience in forestry, relatively low salaries and no children Stakeholders, representatives of forest industry, senior researchers, members of local communities, male/female, 30 to 50 yr old, with various types of education, 5 to 20 yr working in forestry, with middle/high salaries and several children Stakeholders, representatives of forest industry, local communities, junior researchers, male/female, under 40 yr old, with university education, no more than 10 yr of working/studying in forestry, average salaries and 0 to 1 child Representatives of forest industry, local businesses, junior researchers and local communities, only male, under 30/40 yr old, with university education, 1 to 10 yr working/studying in forestry, with middle/high salaries and 0 to 1 child Primarily junior researchers and local businessmen, male/female, under 30 yr old, with university education, with 1 to 5 yr of working/studying experience in forestry, low salaries and no children tudinal groups (Table 6 ). The discourse appeared to be somewhat influenced by occupation, education, age and gender of respondents. For example, the observation that Group 4 (Challengers) consists exclusively of men, or that Green Protectionists are represented by people under 30 yr, may be of interest to scientists from other disciplines (e.g. psychologists) to explore, but it should be kept in mind that our observations cannot be scaled up or applied to other cases.
Analysing group attitudes
The findings indicate commonalities in the attitudes of Conservationists (Group 1) and Green Protectionists (Group 5), with a factor correlation of 0.37. Both groups 'support woodland expansion in treeline areas for multiple purposes' (+1, + 2, respectively) and both reject the 'felling of trees in treeline areas, if the land is needed for other purposes' (−3, −4). Alongside a number of commonalities (largely illustrated in Fig. 2) , there are attitudinal differences between the 2 groups, a principal one being the statement that 'forest where trees are planted very close together is unacceptable for wildlife and should be cut down' (−2, + 4) ( Tables 1 & 5) .
There are also certain commonalities between the perceptions of Productivists (Group 2) and NonGreen Technocrats (Group 3), with examples seen in Fig. 2 . These commonalities, among others, concern the statements on 'planting of forests to produce timber as a policy priority' (+ 3, + 2) and that woodland expansion 'to create jobs is more important than protecting nature' (+ 3, + 2). Examples of differing perceptions include the statements that 'letting wildlife take care of itself should be a principle of forest management' (+ 2, −1) (Fig. 2, Table 3 ) and 'forest management should be profitable and financially viable' (+ 2, 0) ( Table 2) .
Finally Group 4, labelled as Challengers, contests the opinions of the 4 other groups and strives for an ideal win−win position, where 'planting forests to produce timber is a policy priority' (+ 4), but 'the rights of people to enjoy the beauty of treeline areas are recognized to be more important than making profits from the land' (+ 3) (Fig. 3, Table 4 ). These respondents try to find the middle ground and to somehow balance different priorities of the multipurpose forestry.
On the whole, the results provide an indication that key areas of potential conflict concerning ecosystembased adaptation of forest management practices in the upland woodlands of the Ukrainian Carpathians (as seen through the eyes of our respondents) encompass (1) expansion of woodlands for multiple purposes, (2) tree planting to produce timber as a policy priority, (3) rights of people to enjoy the beauty of landscapes as a more important objective than making profits from the land, (4) letting wildlife take care of itself and (5) shortage of investments as the main challenge in upland areas.
DISCUSSION AND CONCLUSIONS
Numerous studies on public attitudes towards forestry have been carried out worldwide (Jacobsen & Koch 1995 , Jensen & Koch 2000 , Karjalainen & Tyrvainen 2002 , Forestry Commission 2003 . These studies either examined or generalized existing attitudes. Sometimes, they categorized them. However, rarely (Nijnik et al. 2013 ) -and never for the Ukrainian Carpathians -has scientific research managed to explain attitudinal diversity from the standpoints of people being observed. The questions of why stakeholders think the way they do, and what stakeholders perceive in their understanding of the interactions between manifold socio-economic and nature protection activities in upland woodlands that are managed for multiple purposes, have largely remained out of focus (Nijnik et al. 2010) . Our research seeks to fill the existing knowledge gap. Stakeholder engagement in consultation processes and the uncovering of perceptions concerning multi-functional forestry devel opment in the Ukrainian Carpathians provides an indication of social choices in support of the decisionmaking.
Co-constructing knowledge with various stakeholders, including local communities, and respecting their conventional culture and traditional ways of life, are essential requisites for the success of decision-making processes in uplands (Sarkki et al. 2016) . Owing to the 'path-dependency' legacy (Nijnik & Oskam 2004) , this observation particularly applies to the Carpathian Mountains, where the development of tailor-made solutions and more active participation of stakeholders in decisionmaking processes is crucial (Bizikova et al. 2012) .
Therefore, our methodological approach went beyond a traditional analysis of public attitudes, as it aimed to identify and explain a variety of factors influencing the decision-making processes. Through this study, our consultation and communication with stakeholders belonging to the Carpathian Mountains can be seen as a first step in promoting their engage- The rights of people to enjoy the beauty of treeline areas are more important than making profits from the land (-2 -4)
I support woodland expansion in treeline areas for multiple purposes (-3 -1) Letting wildlife take care of itself should be a principle of forest management (+2 +1)
Planting forests to produce timber should be a policy priority (+3 +2) ment. The approach was beneficial both for the researchers and those participating in discussions, and indirectly for local communities. The method explained in this paper could potentially be useful elsewhere, allowing for mutual learning and capacity building, while key results from such studies could help to provide relevant policy actors and practitioners with some guidance for strategic planning and a more sustainable development of mountain areas. Our approach, however, focused on perception analyses. It provided a discursive evaluation of major issues that respondents expressed. Although the identified and explained typologies likely reflect the attitudinal diversity of people be yond the respondent groups, the current research is not a general public. Other methods can be used (and be combined with the Q-method) for finding out how many people (within the 'stakeholder population' or for the public in general) have one opinion or another about multifunctional changes in upland woodlands.
Research findings suggest that people in the Ukrainian Carpathians feel attachment to woodlands and pay attention to biodiversity conservation and nature preservation. This is likely because woodlands are embedded in the local culture, and because people want to maintain their national heritage (Zahvoyska et al. 2014) . Moreover, local stakeholders clearly benefit from woodlands beyond just using their cultural, supporting and regulatory services. The provisioning services of trees are considered to be important, e.g. the use of non-wood forest products and fire wood. This is likely because practically all forests in the region remain publicly owned and state managed (Soloviy 2010) .
The results provided an understanding of the differences and similarities in the dominant attitudes of upland area stakeholders (those who are residing and working in the Ukrainian Carpathians). Acknowledging the different stakeholder reasonings was a stride towards making science that is more relevant to society. It was also a step towards gaining access to a 'real world' understanding of problems pertaining to forestry in the Carpathian uplands (through the eyes of people on the ground) and finding potential solutions to these problems (e.g. to avoid and manage possible conflicts).
In this regard, our findings concerning the differing (and at times conflicting) stakeholder attitudes towards woodland expansion, timber production, the importance for people to enjoy landscapes, wildlife conversation and investment policy, identified across the 5 attitudinal factors, may offer useful insights to assist decision-makers in addressing the opinions of each attitudinal group on a case-by-case basis, and applying the most suitable solutions to problems where consensus can hardly be reached. However, the question of whose preferences are most important remains challenging.
Also, as research findings indicate that some key differences in perceptions are caused by value conflicts, a participatory decision-making process may help to raise awareness of such conflicts and indicate the way towards reaching consensus, where possible. Similarities in the attitudes identified across some of the attitudinal groups (as seen in Fig. 2 ) could be helpful for reaching consensus and, eventually, enabling science to assist decision-makers in making forest policy and management in the Capathian Mountains more socially acceptable, inclusive and robust.
The findings from this paper specifically identified the following: similarities in attitudes with regard to native woodland regeneration; heterogeneity of attitudes and, therefore, key areas of potential conflict between stakeholders concerning forest policy and management practices in the uplands; improved participation in decision-making as a key challenge in the region; and a requirement for sustainable provision of forest ecosystem services. The identified attitudinal similarities could be of help in designing policy measures and better targeting of forest policy and management decisions.
Key findings from an analysis of socio-economic characteristics of respondents across the identified attitudinal groups indicated, in this particular research, that Conservationists are primarily young people. This is likely because this category of stakeholders is more idealistic and not too concerned with the current economic situation in Ukraine, e.g. the short- The rights of people to enjoy the beauty of treeline areas are more important than making profits from the land (+3) Letting wildlife take care of itself should be a principle of forest management (-3) I support woodland expansion in treeline areas for multiple purposes (-2)
Planting forests to produce timber should be a policy priority (+4) Woodland expansion in treeline areas to create jobs is more important than protecting nature (0) Shortage of investment is the main challenge in treeline areas (-2) Challengers Fig. 3 . Attitudinal diversity of Challengers (Group 4) age of investment in the forestry sector, which is negatively affecting the Carpathian region. Also, the observation that Challengers are primarily men leaves us with speculations that men, more often than women, are willing to balance various dimensions of sustainability in the multi-functional forestry development in this region.
To conclude, it can be argued that the applied approach offers a credible means of performing stakeholder evaluations relevant to forest policy and management. We should be careful, however, regarding any attempt to transfer benefits across case studies or to extrapolate them. The results of stakeholder evaluation derived from the Q-method application are very much case-and context-dependent. Therefore, we suggest complementing this research with analyses of other complex institutional matters in the region, such as social innovation (e.g. using social network analysis), common pool resource and tenure rights problems.
